Breast cancer cell line MDA-MB 231 exerts a potent and direct anti-apoptotic effect on mature osteoclasts.
Cancer cells metastasized to bone stimulate osteoclastogenesis resulting in bone destruction. However, the influence of tumor cells on fully differentiated osteoclasts is much less known. We postulated that breast cancer cells directly stimulate the survival of mature osteoclasts. We thus tested the effect of conditioned media (CM) prepared from MDA-MB-231 cells on the activity and apoptosis of osteoclasts isolated from 10-day-old rabbit long bones. First, we demonstrated that CM increased the bone resorbing activity in our cell model of rabbit mature osteoclasts. Using a highly purified osteoclast cell population, we found that MDA-MB-231 CM dramatically inhibited osteoclast apoptosis. In the presence of 20% CM, apoptosis was decreased by approximately 60%. LY294002, a PI3 kinase inhibitor, strongly prevented the CM anti-apoptotic effect. Neutralizing experiments with human antibody revealed that macrophage-colony stimulating factor originating from MDA-MB 231 cells was possibly involved in the CM anti-apoptotic effect. These results suggest that breast cancer cells, in addition to stimulating osteoclastogenesis, potently inhibit mature osteoclast apoptosis, a mechanism which may greatly contribute to their osteolytic potential.